ABSTRACT Introduction: The objective of this study is to investigate the effect of the distribution of a booklet providing information to fathers during their partners' pregnancies on fathers' and mothers' postpartum mental health and quality of life (QOL), as well as on fathers' childcare participation and living situations.
Methods and analysis:
This randomised controlled trial will comprise 554 couples consisting of pregnant women due to give birth at an obstetric institution in Aichi Prefecture, Japan and their partners. Participants will be recruited during prenatal check-ups in the third trimester, and those who provide written consent will be allocated randomly to an intervention and a control group. The pregnant women's partners allocated to the intervention group will be given a booklet written for men containing information on childbirth and postnatal period. Its content will include matters such as what preparations the partner should make before birth and tips for housework and childcare as well as how to prevent unintentional injury to the baby. The control group will not receive any intervention. A baseline survey in the third trimester and follow-up surveys at 1 and 3 months post partum will be carried out using selfadministered questionnaires. The primary outcome is the proportion of new mothers' partners at risk for paternal depression (Edinburgh Postnatal Depression Scale score ≥8). Secondary outcomes include the risk of postnatal depression in new mothers, QOL of new mothers and their partners, partners' knowledge of and engagement in housework and childcare, marital relations and parenting stress on the part of new mothers.
Ethics and dissemination:
This study has been approved by the Ethical Committee at the National Center for Child Health and Development, Tokyo, Japan. The results of the study will be widely disseminated as peer-reviewed papers and at international conferences, with the aim of improving public health services in Japan.
Trial registration number: UMIN000021475;

INTRODUCTION
Women's postpartum mental health is an important issue that needs to be addressed. However, it has become evident that both mothers and fathers experience postpartum mental health problems. A meta-analysis of 43 studies involving 28 004 fathers published between 1980 and 2009 found that 10.4% of fathers are judged to be at risk of mental health problems post partum. 1 In Japan, one study found that 13.6% of fathers were judged to be at risk of postpartum mental health problems at 4 months after childbirth. 2 In our previous study, we also found that 16.7% were at risk of mental health problems at one or more out of five time points between a few days and 3 months post partum. 3 Strengths and limitations of this study ▪ Adequate measures for preventing paternal depression have yet to be identified, and this study will verify the effectiveness of providing appropriate information to partners during pregnancy. ▪ Since data will be gathered from couples, the study will verify the effect of this intervention on pregnant women and new mothers as well as their partners. ▪ Unlike prevention programmes that use methods such as parenting classes or counselling for partners, information in this study is provided in the form of a booklet, making it easy to extend to other institutions. ▪ This trial will be performed at a single institution, meaning that there are limitations as to the generalisation of the results. Since the intervention programme consists of the distribution of a booklet, there is a high probability of ineffectiveness if the participants fail to read it. ▪ The staff of the participating institution and the participants cannot be blinded.
The deterioration of fathers' prenatal and postnatal mental health increases the risk of suicide 4 and also negatively affects parenting behaviour. 5 6 The possibility has also been raised that fathers' mental health may have various effects on the health of the entire family, including increased risk of adverse effects on the mental health of pregnant women and new mothers 7 8 as well as on marital relations, 9 and negatively affects premature birth, 10 child development [11] [12] [13] and excessive infant crying.
14 Conversely, appropriate engagement in childcare by fathers during the postpartum period has been shown to help prevent unintentional injury to children 15 and enable continued breast feeding. 16 These factors further indicate the importance of improving fathers' postpartum mental health as a health issue.
Although the development of programmes to prevent maternal depression and their effectiveness has been well described, 17 the same cannot be said for programmes that combat paternal depression. Randomised controlled trials (RCTs) of prenatal education for partners of pregnant woman have demonstrated the impact on encouragement to stop smoking, 18 alleviating worries about childbirth, 19 practice of breast feeding, 20 alleviation of parenting stress and encouraging engagement in childcare, 21 22 and improvements in marital relations. 23 However, many of these studies suffered from limitations such as small sample sizes. Two-hour antenatal education sessions and the provision of postnatal social support and information for fathers have been shown to increase the rate of continued breast feeding at 6 weeks post partum 24 but had no effect in terms of improving fathers' postpartum mental health. 25 More scientific evidence is thus required on whether providing information to men with pregnant wives is effective.
Although public health services for pregnant women and new mothers, such as prenatal health check-ups, are comparatively well developed in Japan, very few public health services for their male partners are available. However, an increasing number of local governments are issuing 'Father and Child Health Handbook' (Fushi Techo) booklets for men that provide information on pregnancy, childbirth and childcare. The actual effect of the distribution of such booklets to men, however, has yet to be ascertained.
This study will involve a RCT to verify the effect of distributing booklets that provide information on pregnancy, childbirth and childcare to the partners of pregnant women on their mental health and engagement in childcare, mothers' mental health and parenting stress, marital relations and parent-child bonding.
METHODS AND ANALYSIS Study design
This study is a RCT to be carried out at a single obstetric clinic in the suburb of Aichi Prefecture, Japan, where 1080 deliveries were performed in 2015 including 212 deliveries by caesarean section. Participants who provide informed consent will be allocated randomly to an intervention and a control group. Figure 1 shows the flow chart of the study.
Participants and recruitment
The study participants will consist of pregnant women due to give birth at the above obstetric clinic and their partners, other than those to whom any of the following four exclusion criteria apply: (1) women who underwent their first prenatal health check-up later than 28 weeks gestation; (2) one or both members of the couple are unable to read or write Japanese; (3) individuals undergoing special medical treatment or care for existing mental health problems or poor health due to serious obstetric complications; or (4) those judged by their physician to be unsuitable to participate in the study for other health reasons.
Participant recruitment will be carried out by the staff of the obstetric clinic when the participants visit the clinic for prenatal health check-ups at around 28-32 weeks gestation. The clinical staff will give a simple oral explanation of the study to the participants and hand them an envelope containing an information sheet, consent form and baseline questionnaire. The information sheet illustrates the purpose, procedure and flow chart of the study; it further explains the data management, including linkable anonymisation, sharing the data with other facilities including a local governmental agency when their physician considers it necessary to communicate with others to obtain the participant's response from the questionnaires. After being informed about the study, participants will sign the consent form and answer the baseline questionnaire.
Randomisation and blinding
Randomisation will be carried out by the permuted block method using the RAND function of Microsoft Excel. All the tasks involved in randomisation will be carried out at the National Center for Child Health and Development in Japan, and the staff at the obstetric clinic will have no involvement in the outcome of randomisation. However, it is possible that participants will inform the staff of the results of randomisation when discussing the study with them during visits to the obstetric clinic.
Participants allocated to the intervention group will have a booklet written for men containing information on pregnancy, childbirth and childcare sent to them by post. Since the intervention in this study consists of the distribution of this booklet, the participants cannot be blinded. To prevent contamination, participants in the intervention group will be requested not to talk about the content of the booklet to other couples. To verify the absence of contamination and compliance with allocation, the participants in the intervention and control groups will be asked whether they received the booklet and read it via the questionnaire at the follow-up study 1 and 2.
Data collection Data will be collected at three time points: immediately after recruitment at 28-30 weeks gestation and 1 and 3 months after childbirth (follow-up study 1 and follow-up study 2). At these time points, the pregnant women/new mothers and their partners will be asked to respond to a self-administered questionnaire. The completed baseline questionnaire will either be collected by hand by the clinical staff in the same envelope as the consent form or mailed by post to the study institution. The questionnaire for follow-up study 1 will be provided by the clinical staff and collected the same way as the baseline questionnaire. The questionnaire for follow-up study 2 will be sent out and returned by mail. The questionnaires of the follow-up studies will not be provided to mothers who do not give birth and those who do not visit the clinic to receive postnatal check-up at 1 month post partum.
Intervention
After the baseline survey questionnaires have been collected, the participants in the intervention group will be sent a booklet containing information for fathers on pregnancy, childbirth and childcare by mail from the study institution. This booklet consists of 32 B5 pages including information on topics including (1) 
and wife before and after birth; (3) the process of childbirth when the father is present, the partner's role and resulting risks; (4) women's physical and mental state after childbirth and how it changes; (5) paternal depression; (6) how to prevent unintended injuries to the baby at home; (7) tips for combining childcare and work; and (8) the advantages of male engagement in childcare. The booklet for this study has been produced with reference to data from interviews previously carried out by the investigators with men who have experience of engaging in childcare, the Father and Child Health Handbook distributed by a number of Japanese local governments, and the results of studies of paternal depression in Japan and elsewhere, with additional scrutiny by researchers involved in maternal and child public health and midwives.
No intervention will be carried out for the participants in the control group. However, no restrictions will be placed on participation by members of both the intervention and control groups in the prenatal parenting classes routinely offered at the obstetric clinic.
Outcome measurements Primary outcome
The primary outcome of this study is the proportion of new mothers' partners who are determined to be at risk of postnatal depression at either 1 or 3 months after childbirth. Postnatal depression will be measured by using the Edinburgh Postnatal Depression Scale (EPDS). 26 Postpartum depression is defined as an EPDS score of ≥8, based on a previous study that used the same criterion. 27 According to this previous study, the sensitivity and specificity of this cut-off score for Japanese fathers were 81.8% and 94.1%, respectively.
Secondary outcomes
Secondary outcomes include the risk of postnatal depression in the new mothers themselves, quality of life (QOL) of new mothers and their partners, partners' engagement in housework and childcare, bonding, tendency for child abuse and parenting stress on the part of new mothers. SPSS and STATA will be used for statistical analysis. QOL will be evaluated by WHOQOL26 (WHOQOL-BREF Japanese version), 28 childcare participation by the Father's Child-Rearing Behavior Scale, 29 bonding by the Japanese version of the Mother-to-Infant Bonding Scale (MIBS-J), 30 parenting stress by the Parenting Stress Index Short Form (PSI-SF) 31 and abuse by the Child Maltreatment Scale (CMS). 32 WHOQOL-BREF in Japanese consists of four factors and its reliability has been evaluated among Japanese male and female (0.66-0.75). 33 We will assess childcare participation using one of two factors in the Father's child-rearing behaviour scale. The factor contains 15 items regarding childcare and housework and the internal reliability is 0.90. 29 MIBS-J is widely used at postnatal check-up in Japan and is composed of two factors. The internal reliabilities among Japanese fathers were 0.72 and 0.61, respectively. 34 PSI-SF comprises two factors including 19 items. The internal reliability (0.82) and the concurrent validity were confirmed. 35 CMS consists of 17 items and its reliability has been evaluated among Japanese women (0.63-0.77). 36 37 However, the reliability and validity of PSI-SF and CMS have not been verified among Japanese fathers.
Sample size calculation A previous Japanese study of fathers in postpartum period found that the proportion of men judged to be suffering from postpartum depression in terms of their EPDS score 4 months after childbirth was 13.6%, 2 and a study carried out in the same geographical area as our study found that the period prevalence from a few days to 3 months after childbirth was 16.7%. 3 We therefore assume that the period prevalence for postnatal depression (EPDS score ≥8) among men at 1 and 3 months after childbirth in the absence of intervention (control group) will be 16.7%. Calculated on the basis of a 5% significance level and 80% power, the number of participants (in the intervention group) required to demonstrate that the intervention reduced the rate of postnatal depression compared with the control group to 6% would be 148 men (148 couples), to 7% would be 189 men (189 couples), to 8% would be 241 men (241 couples), and to 9% would be 317 men (317 couples).
When estimating efficacy, no previous studies carried out in similar institutions are available. Studies that carried out interventions for partners at similar points during gestation varied widely in terms of the RCT intervention programme and its results, had either small sample sizes of around 50 participants in each group, carried out an intervention programme comprising parenting classes lasting several hours, or provided around 10 hours of standard education for members of the control group. Statistically significant effects of intervention for partners of pregnant women have been confirmed, such as a reduction of the adjusted OR for men with antenatal fear to 0.3, 38 and a 10% decrease in postnatal anxiety score among fathers. 19 Given the lack of preceding studies providing sufficient evidence and taking feasibility into account, we assume that the rate of postnatal depression in this study would be decreased by around half (8%). In this case, and assuming a dropout rate from follow-up surveys of 15%, the required sample size for each group is 277 men. The overall target enrolment for the study is therefore 554 men (554 couples). Recruitment will be continued until the target sample size is achieved and the required number of participants has been secured.
Handling of adverse events
The intervention programme carried out in this study consists of the distribution of a booklet to participants with the objective of providing them with information.
On the basis of the stipulations of the Ethical Guidelines for Medical and Health Research Involving Human Subjects set out in 2014 by the Ministry of Education, Culture, Sports, Science and Technology and the Ministry of Health, Labour and Welfare, Japan, distribution of a booklet constitutes 'minor invasiveness'. It is therefore not expected that the intervention in this study will result in a clear risk to the life of the study participants. However, if the collected data are judged to reveal severe mental health problems or a tendency to abuse on the part of a participant, the survey results will immediately be provided to the participating institution as feedback, which will investigate whether or not the provision of care or support is required. The possibility to share the data depending on the results of assessment will be explained to the study participants when we conduct the recruitments.
Data management
All the information gathered from consent forms and questionnaires will be inputted into and managed on a computer that is not connected to the internet. To back up the input data, it will also be stored on a separate device. The electronic files containing these data will be password-protected and accessible only to authorised members of the research group. Range checks for data values will be carried out to improve data quality. The collected paper consent forms and questionnaires will be securely stored and will be destroyed by shredding at the end of the study.
Statistical analysis
Data analysis will be carried out using the intention-to-treat approach. Data for basic characteristics obtained from the baseline survey will be used to compare frequencies between the intervention and control groups. A χ 2 test will be used to test for differences between the intervention and control groups in the risk of paternal depression (the primary outcome) and other category variables, and Student's t-test and the Mann-Whitney U-test will be used for continuous variables. When performing multivariate analysis to adjust for variables that have not been appropriately randomised, multiple logistic regressions will be used for category variables and multiple linear regressions for continuous variables. Subgroup analysis for primary and secondary outcomes will be performed by dividing the participants into primipara and multipara and investigating differences between the intervention and control groups. SPSS statistics V.19.0 (IBM SPSS Statistics for Windows, IBM Corp, Armonk, New York) will be used for all data analysis.
Monitoring
According to the Ethical Guidelines for Medical and Health Research Involving Human Subjects, 39 the intervention programme in this study will correspond to 'minor invasiveness,' and the risk to participants will be kept to the minimum. None of the investigators taking part in this study have any conflict of interest to report. For these reasons, a monitoring committee has not been established for this study.
DISSEMINATION Protocol amendments
The study protocol has been registered with the UMIN Clinical Trials Registry (UMIN-CTR), and should any amendments be made to the protocol, they will be recorded in the UMIN-CTR update history.
Informed consent
Written informed consent will be obtained from the pregnant women and their partners who form the participants of this study. Before consent is obtained, staff from the participating institution will give an oral explanation outlining the study to one or the other of the participant pairs and hand them an information sheet. Participants sign the consent form if they agree to cooperate with the study after having read the information sheet and understanding the outline and aims of the study, the fact that participation is voluntary, and that their privacy will be protected.
Confidentiality
Data obtained from consent forms and elsewhere that might identify individual participants, such as names and addresses, will be linkably anonymised using the study ID and managed separately from the data set used for purposes such as analysis. Data that might identify individuals will only be accessible by the staff of the participating institution and designated study staff. The linkably anonymised final trial data set will be accessible by all the contributors to this study. Researchers other than contributors may only access the final trial data set for the purpose of data analysis with the permission of the principal investigator.
Dissemination
The researchers will endeavour to publish the results of this study in statistical form that does not enable the identification of individuals, by presenting them at scientific conferences in Japan and overseas and submitting them as papers to international journals. The analytical results will also be provided as feedback to the participating institution and nearby administrative agencies, which will use them as resources for future healthcare and policies related to maternal and child public health.
